Bisphosphonates are compound used in the treatment of many skeletal disorders such as bone metastases, osteoporosis, Paget's disease, hypercalcaemia of malignancy and bone pain. A new complication of bisphosphonate therapy administration i.e. osteonecrosis of jaw also known as bisphosphonate related osteonecrosis of the jaws seems to be developing. Over suppression of bone turn over is probably the primary mechanism for the development of this condition, although there may be contributing comorbid factors. Complete prevention of this complication is not currently possible. However, preventive dental care reduces this incidence. Conservative debridement of necrotic bone, pain control, infection management, use of antimicrobial oral rinses and withdrawal of bisphosphonates are preferable to aggressive surgical measures for treating this condition.
INTRODUCTION
Bisphosphonates are a class of pharmaceutical agents used to treat numerous bone disorders, including osteoporosis, cancer metastases to bone and multiple myeloma (1) . Little is known about the side effects and dangers of the long-term use of therapeutic doses of Bisphosphonates. There have been reports on gastrointestinal complications such as gastric and oesophageal erosions and ulcerations and cases of renal failure and acute tubular necrosis. A new complication of bisphosphonates therapy administration, i.e. osteonecrosis of jaws also known as Bisphosphonates associated osteonecrosis (BRONJ) of the jaws, seems to be developing (2) . 'Osteo' means bone and 'necrosis' means cell or tissue death. So in simple terms, osteonecrosis (pronounced oss-tee-oh-neh-kro-sis), means death of bone tissue. Bone can die in any part of the body if its blood supply is cut off and the cells can't get oxygen or food (3) .
ACTIONS OF BISPHOSPHONATES
Bisphosphonates are powerful inhibitors of osteoclastic activity. They are analogues of inorganic pyrophosphates with low intestinal absorption, are excreted through the kidneys without metabolic alteration, and have a high affinity for hydroxyapatite crystals (4, 5) . Because they are incorporated into the skeleton without being degraded, they are remarkably persistent drugs; the estimated half-life for alendronate is up to 12 years(6). Alendronate, risedronate, pamidronate, zoledronic acid, andibandronate, which are called aminobisphosphonates, have much higher potency because they contain nitrogen in a side chain ( Table 1 ). The nonaminobisphosphonates are metabolized by osteoclasts to inactive nonhydrolyzable adenosine triphosphate analogues that are directly cytotoxic to the cell and induce apoptosis (4, 5) . The newer aminobisphosphonates have two actions(4), induction of another adenosine triphosphate analogue that induces apoptosis, and inhibition of farnesyl diphosphonate synthase, which is part of the mevalonate pathway of cholesterol synthesis. Such inhibition results in dysregulation of intracellular transport, cytoskeletal organization, and cell proliferation, leading to inhibition of osteoclast function. In addition, aminobisphosphonates reduce recruitment of osteoclasts and induce osteoblasts to produce an osteoclast-inhibiting factor. Aminobisphosphonates exert several antitumor effects, including induction of tumor cell apoptosis, inhibition of tumor cell adhesion to the extracellular matrix, and inhibition of tumor invasion. Bisphosphonates also have antiangiogenesis properties and can activate T cells. The use of bisphosphonates in patients with multiple myeloma and metastatic cancer to the bones, such as breast, prostate, lung, and renal cell carcinomas, has resulted in a statistically significant reduction in skeletal complications, including pathologic fractures, spinal cord compression, hypercalcemia of malignant disease, and the need for subsequent radiotherapy or surgery to bone (7) (8) (9) . Intravenous bisphosphonates have improved bioavailability and do not produce gastrointestinal side effects, resulting in better patient adherence. They have become standard therapy in the management of patients with multiple myeloma and metastatic cancer.
INCIDENCE
The initial correlation between the use of oral alendronate and ONJ was not statistically significant, with an incidence of 0.7 per 100,000 persons per year of exposure (1) . Most reports and experts disagree with this figure. Several recent studies of patients with multiple myeloma and patients with breast cancer who received intravenous aminobisphosphonate therapy for metastatic bone lesions demonstrated 6-11% of the patients developed bisphosphonate-related osteonecrosis of the jaw (BRONJ) (10, 11) . Osteonecrosis of the jaws are manifested more commonly in mandible than maxilla. There is a slight female predilection in a ratio of 3:2. Most lesions were on the posterior lingual mandible near the mylohyoid ridge.60% of cases occurred after a tooth extraction or other dentoalveolar surgery and the remaining cases occurred spontaneously (12) .
SUSCEPTIBILITY OF THE JAWS TO OSTEONECROSIS
The question often asked is "Why the jaws?" The answer to this is the the jaws have a greater blood supply than other bones and a faster bone turnover rate related both to their daily activity and the presence of teeth (which mandates daily bone remodeling around the periodontal ligament), bisphosphonates are highly concentrated in the jaws (12) . Coupled with chronic invasive dental diseases and treatments and the thin mucosa over bone, this anatomic concentration of bisphosphonates causes this condition to be manifested exclusively in the jaws. 
RISK FACTORS

RADIOGRAPHIC FINDINGS
Increased radiopacity before clinical evidence of frank necrosis. These changes typically occur predominantly in areas of high bone remodeling such as the alveolar ridges. Panaromic radiographs often will reveal a marked radiodensity of the crestal portions of each jaw with a more normal appearance of the bone away from tooth bearing portions. Periosteal hyperplasia also is not rare. In most severe cases, the osteonecrosis creates a moth eaten and ill defined radioluscency with or without central radiopaque sequestra (13) . In some cases the necrosis can lead to development of a cutaneous sinus or pathologic fracture.
INVESTIGATIONS
Laboratory Studies
Rule out a primary malignancy, benign bone lesion, osteomyelitis, or metastatic lesion by biopsy when indicated.
A recent study suggests an increase in serum C-terminal telopeptide (CTX) after a "drug holiday" from oral bisphosphonates may help guide surgical treatment (14) . These data have not been corroborated and have not been shown to be reliable. The value of this test is uncertain.
Imaging Studies
In patients with bisphosphonate-related osteonecrosis of the jaw (BRONJ), panoramic and plain radiography of the mandible reveal areas of sclerosis, destruction, sequestration, or pathologic fractures. Delayed or persistent tooth sockets after extraction may also be revealed in these patients.
A recent study evaluating the computed tomography (CT) and magnetic resonance imaging (MRI) features of bisphosphonate-related osteonecrosis of the jaw (BRONJ) demonstrated characteristic findings with these studies. The CT scans revealed increased medullary density, periosteal reaction, and bone sequestration. MRI revealed a low signal in T1 and T2 images with exposed bone. This is likely due to a decrease in water content. Unexposed, diseased bone showed hypointensity in T1 images and hyperintensity in T2 images. These findings suggest an increase in water content (15) .
Diagnostic Procedures
The following diagnostic procedures may be beneficial in the diagnosis of bisphosphonate-related osteonecrosis of the jaw (BRONJ): Panoramic or plain-film imaging CT scanning MRI Area biopsy (if indicated)
Histologic Findings
Histologically, nonvital bone that is devoid of osteoblasts and osteoclasts are noted. Fungal contamination of exposed bone has been noted. In affected but unexposed bone, inflammatory infiltrates, fibrous tissue, and a combination of lamellar and woven bone is noted. Viable osteocytes are seen within this bone.
Staging
The following staging system has been proposed by the American Association of Oral and Maxillofacial Surgeons (AAOMS) (16 
